The molecular origins of the differences in responses between different models for the same activation and mechanical protocols can also be explained by comparing the cross-bridge probability distributions. To compare the distributions between mass action models and MUS ICO, it is necessary to determine the normalization factors that relate the state probability density functions, p i (x,t), in mass action models with the frequency of cross-bridges in each actomyosin state within a bin of the prescribed width, Δx b , at the mean bin strain, x b , from MUS ICO simulations. The shape of the Duke model p i (x,t) is similar to the frequency distribution from MUS ICO simulations only at early phases of force development when the number of bound cross-bridges is small. We derived the scaling factor in the following way: we fitted the frequency of attached cross-bridges per bin (Fig. S1, gray bars) by a modified Gaussian function (four parameters; Fig. S1 , green line) and calculated the factor to match a peak of the fraction attached from Duke's mass action model (Fig. S1 , black dashed line).
. Matching the scales of the number of attached cross-bridges per bin from MUS ICO simulations to the fraction of attached cross-bridges from the Duke mass action model prediction at 5 ms after the onset of isometric force development. The best fit of the number of attached cross-bridges (gray bars) by a modified Gaussian function (green line). The fraction of attached cross-bridges from the Duke mass action simulations (black dashed line) after matching the peaks almost perfectly aligns with the MUS ICO predictions. Figure S7 . Three-state model (Duke) predictions of the evolution of the cross-bridge distributions during T 1 − T 2 transitions after a quick decrease in length of 7.35 nm. The bound cross-bridge distributions and state probability density distribution functions at times t T 1 T 2 = 0 + , 0.1, 0.5, …, up to 200 ms after T 1 change of length. Duke state probability density distribution functions are shown as solid lines (weakly bound as a green line and post-power stroke a dark green line) and Duke PL as dashed lines (pink and cyan, respectively). Matsubara and Elliott (1972) and Millman (1998) . b Luther et al. (2008) . d Huxley et al. (1994) , Wakabayashi et al. (1994), and Prodanovic et al. (2016) . e Kojima et al. (1994) . .2770
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